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(1) Grover Cleveland High School, 2127 Himrod Street, Ridgewood, NY 11385, Kmahabir@yahoo.com,  
(2) Geology Discipline, Earth and Physical Sciences, York College Of CUNY, 94-20 Guy R. Brewer Blvd, Jamaica, NY 11451,  
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Abstract 
 
Representative samples collected from the Upper Scotland Formation (Eocene) outcropping in 
northeastern Barbados were investigated in conjunction with overall facies distribution and stratigraphic 
and sedimentological characteristics to interpret depositional environment and provenance of the fine-
grained clastics (Figure 1 and 2). The Upper Scotland Formation is, for the most part, a fine-grained 
clastic-dominated sequence with occasional thin intercalations of gypsum, ironstone, and kaolinite. 
Distinctive deep-water-facies have been well-documented in dark gray shale units containing load cast, 
flutes, grooves and prods. In addition, turbiditic brown sandstone with a sharp erosive base and pelagic 
caps also characterize the base of the formation. Notable marine fauna observed include Nummulites, 
Orbitoids, and occasionally Discocyclina sp. The Lower Scotland Formation has been intensely folded 
and faulted and, in many places, shows a thrust contact with the Upper Scotland Formation. Preliminary 
compositional studies involved both light and heavy mineral separation, as well as thin section studies. 
Detrital minerals in the formation include quartz (both monocrystalline and polycrystalline), feldspar 
(mostly altered microcline), and altered biotite. Heavy minerals include zircon, monazite, tourmaline, 
rutile, kyanite, and augite. Lithic fragment of varied source rocks are also observed. Bulk chemical and 
trace element investigation of the selected samples suggests an overall trend of immobile traces 
including Sr, Ba, and Rb increasing up-section and an overall decreasing silica content up-section. The 
Northwestern Venezuelan Shield, located to the south of the study area, acted as the primary source of 
detritus for the Upper Scotland Formation, the later being subjected to pronounced structural 
deformation in response to the Cenozoic Orogenic episode. 
Figure 2   Location Map of the Scotland District, Barbados (after Speed, 2000). 
Facies Observation, Compositional Studies, Grain Size Investigation 
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CM#36 TC4  Polycrystalline quartz, chert 
and lithics.  
MU1#32  Poorly sorted sandstone. MU2#33  Pitted monocrystalline quartz. 
Figure 1 
Altered K-spar displaying kaolinitization.  Stretched quartz along with altered feldspar. Lithics and altered feldspar. 
Brown to pink tourmaline with fluid 
inclusions. 
Chalky Mount Member and trace element concentration (ppm). 
Subhedral anatase and magnetite. Euhedral zircon. 
Opaques with altered feldspar. 
Mount All Member (Upper Scotland Formation). Chalky Mount Member – rich in siliceous components. Zr-rich Morgan Lewis Member. 
Poorly sorted sandstone (Chalky  Mount  Member). Medium to fine-grained sandstone.  
Discussion 
 
The Lower Scotland Formation has been intensely folded and faulted and, in many places, shows a thrust contact with the Upper 
Scotland Formation. Bulk chemical and trace element investigation of the selected samples suggests an overall trend of immobile traces 
including Sr, Ba, and Rb increasing up-section and an overall decreasing silica content up-section. The Northwestern Venezuelan Shield, 
located to the south of the study area, acted as the primary source of detritus for the Upper Scotland Formation, the later being subjected 
to pronounced structural deformation in response to the Cenozoic Andean Orogenic episode. Sedimentologically, analyzed samples 
display a typical poorly sorted assemblages of  medium to fine-grained sand, mixed subrounded to angular detrital quartz, and altered 
feldspar often showing kaolinitization. Heavies are represented by zircon (in few instances exhibiting euhedral crystal) , rutile, tourmaline 




A panoramic view of the study area where moderate to intense deformation of 
turbidite series is shown. Worker is being used for the scale in this picture 
Conclusion 
 
Sedimentologically, analyzed samples display a typical poorly sorted 
assemblages of  medium to fine-grained sand, mixed subrounded to angular 
detrital quartz, and altered feldspar often showing kaolinitization. Heavies are 
represented by zircon (in few instances exhibiting euhedral crystal) , rutile, 
tourmaline (both brown and green types), anatase, and opaques (mostly 
magnetite and ilmenite).  
 
The Upper Scotland Formation is, for the most part, a fine-grained clastic-
dominated sequence with occasional thin intercalations of gypsum, ironstone, 
and kaolinite. Distinctive deep-water-facies have been well-documented in dark 
gray shale units containing load cast, flutes, grooves and prods. In addition, 
turbiditic brown sandstone with a sharp erosive base and pelagic caps also 
characterize the base of the formation. Notable marine fauna observed include 
Nummulites, Orbitoids, and occasionally Discocyclina sp.  
 
Despite its name, Chalky Mount is not on chalks. It  lies within the outcrop of 
the Upper Scotland  Formation sensu Poole and Barker (1983) (=basal  
complex). This area provides the best exposures of  siliciclastic rocks, mainly 
turbidites, of the basal  complex in the Scotland District. The sandstones,  
siltstones and mudstones within this sedimentary  packet, with a total thickness 
of about 600 m, were  probably deposited in a basal plane - outer fan setting  in 
the middle Eocene (Speed et al., 1986, pp. 13-17;  Speed, 2002, p. 19).  
The Scotland District in St. Andrews is home to 
the oldest rocks on the island and consists of 
folded turbidite series with thick-bedded 
sandstone, coarse grits, bituminous sandstones 
and shales, mottled clays with ironstone 
nodules. These beds are disrupted by quite a 
few faults of greater or less magnitude that 
make it quite an arduous task to accurately 
estimate their true stratigraphic thickness. 
Pronounced grooves and ripple marks 
produced by turbidity currents are visible in the 
outcrop. Overturned units showing siltstone, 
claystone and conglomerate display variable 
degree of deformation due to  the differences in 
plasticity. 
